The aim of the present study was to determine the results of typical and atypical bacteria microbiological tests in patients with symptoms of chronic cough. We investigated 230 outpatients aged from 1 to 83 years (112 female, 72 male, and 46 children) who were free of any respiratory tract infection at the time of study. The material for the investigation consisted of pharyngeal swabs. Two hundred and thirty pharyngeal swabs were examined for Chlamydia pneumoniae antigen and for typical pathogens each. Chlamydia pneumoniae antigen was detected using an indirect immunofluorescence test and classical microbiological culture was used for the detection of typical bacteria. The antigen was found in 44/230 (19.1 %) patients with chronic cough (23 women, 13 men, and 8 children). Positive culture for typical pathogens was observed in 65/230 (28.3 %) patients (37 women, 14 men, and 14 children). Simultaneous occurrence of Chlamydia pneumoniae and typical pathogens such as Staphylococcus aureus, Streptococcus pyogenes, Moraxella catarrhalis, and Haemophilus influenzae, was observed in 11/230 (4.8 %) patients. The results show that in patients with chronic cough Chlamydia pneumoniae is detected less frequently than the typical pathogens are. A search for atypical bacteria in patients with chronic cough is needed to be able to conduct effective and sufficiently long therapy.
1 Introduction mycobacteria) and viruses, and rapid detection of pathogens in individual cases is crucial in achieving the best clinical management. The most common bacteria causing URTIs are Streptococcus pneumoniae, Haemophilus influenzae, Moraxella catarrhalis, Streptococcus pyogenes, and Mycoplasma pneumoniae. The viral side is represented mostly by respiratory syncytial viruses (RSV), adenoviruses, influenza, parainfluenza, with all possible types of crisscross co-infections. These infections clinically manifest as a group of disorders which include common cold, pharyngitis, tonsillitis, epiglottitis, sinusitis, bronchitis, rhinitis, and nasopharyngitis (Pettigrew et al. 2011) . The infections are usually viral as only 10 % of cases are attributed to bacteria, although the percentage of bacterial infection is difficult to estimate precisely due to the all too often encountered bacterial superinfections superimposed on the earlier original viral infection. Nonetheless, most patients are treated with antibiotics (Kho et al. 2013; Costelloe et al. 2010) . The rationale for the use of antibiotics might be that viral infections damaging the structure of airway epithelium pave the way for bacterial pathogens, cause inflammation, increase permeability of vascular endothelium, and also often times lead to bronchial hyperreactivity. Various signs and symptoms of URTIs have been reported, including stuffy and runny nose, sneezing, coughing, sore throat, fever, vomiting, loss of appetite, and watery eyes. Transmission of microorganisms causing URTIs has been known to occur by aerosol, droplet, and direct hand-to-hand contact with infected secretions. Children are more susceptible to URTIs than adults. This might be due to the lack of immunity to the many viruses and bacteria that cause URTIs and close person-to-person contact exercised by children (Hendaus et al. 2015; Pavia 2011; Don et al. 2009 ).
An important role in URTIs plays the atypical bacterium Chlamydia pneumoniae. It is a Gram-negative intracellular bacterium dependent on host cell ATP deposits, forming inclusions in the cytoplasm of infected cells. Chlamydia pneumoniae has a unique developmental cycle and can exist in two forms: elementary body (EB), a form responsible for spreading the infection, and reticulate body (RB), an intracellular metabolically active form. Apart from this replication cycle occurring in acute infection, Chlamydia pneumoniae is able to persist in a non-replicating state (Käding et al. 2014; Batteiger 2012) . The purpose of this study was to investigate the frequency of RTIs infections and the underlying bacterial pathogenesis in a cohort representative for outpatient environment. The dominant symptom in all patients investigated was chronic cough of unclear origin.
Methods
The investigation was performed in accordance with the Declaration of Helsinki for Human Research and the protocol was accepted by the Ethics Committee of the Medical University of Wroclaw, Poland. The study group consisted of 230 outpatients (112 female, 72 male, and 46 children) aged from 1 to 83 years. Patients were recruited in the period of September 2014 to September 2015. A major criterion for inclusion in the study was persisting cough. The material tested was pharyngeal swabs taken in the morning in fasted state. Specimens were collected before starting antibiotic therapy and were examined for the presence of Chlamydia pneumoniae antigen and for typical pathogens. The antigen was detected using an indirect immunofluorescence test (Chlamydia Cel PN-IFT Kit; Cellabs Pty Ltd, Sydney, Australia). Specimens were stained in two sequential steps; the first one using a suspension of monoclonal antibodies which bind to Chlamydia pneumoniae antigen and the second using an Fluorescein isothiocyanate (FITC)conjugated goat anti-mouse antibody to visualize Chlamydia pneumoniae microorganisms. Identification of four or more chlamydial elementary bodies among epithelial cells was taken as the criterion of a positive diagnosis. Typical bacteria were detected using a classical culture of microbiological throat specimens. 
Results

Discussion
URTIs are the commonest acute problem dealt with in primary care; the 'bread and butter' of daily practice. These infections have been suggested to be mild and self-limiting, but are also reported to lead to life threatening complications. Different climatic conditions like rainy season, winter, low humidity conditions, and distorted immunity have been listed as being responsible for the occurrence of infection. In diagnostic microbiology, it is essential to distinguish between a patient's commensal flora and the causative agent of an infection. That is none too often an easy process, since in some cases microbes belong to normal flora of certain anatomical location, but are considered pathogens when isolated from other sites.
In our previous study that covered a 1-year period of September 2013 to September 2014, ie, preceding that of the current study, typical pathogens such as Staphylococcus aureus strain MSSA, Streptococcus pyogenes, and Moraxella catarrhalis were detected in 73 (34.1 %) out of the 214 patients with chronic cough. The main infecting pathogen was then Staphylococcus aureus MSSA, followed by Streptococcus pyogenes, and Moraxella catarrhalis. Chlamydia pneumoniae antigen was found in 55 (25.7 %) of patients. Co-infections with typical and atypical pathogens occurred in 16 (7.5 %) of those 2014 patients tested positive (Jama-Kmiecik et al. 2014 ). In the present study, all categories of respiratory pathogens were detected less frequently compared with the study above outlined: typical pathogens in 65 (28.3 %), Chlamydia pneumoniae antigen in 44 (19.1 %), and co-infections in 11 (4.8 %) out of the 230 patients studied. Zubairi et al. (2012) have investigated 124 patients with cough and pneumonia. The most common microorganism detected was Mycoplasma pneumoniae (n ¼ 21; 17.0 %), followed by Chlamydia pneumoniae (n ¼ 15; 12.0 %), Streptococcus pneumoniae (n ¼ 9; 7.0 %), Haemophilus influenzae (n ¼ 2; 1.6 %), Klebsiella pneumoniae (n ¼ 2; 1.6 %), and Staphylococcus aureus (n ¼ 1; 0.8 %). In conclusion, the present study demonstrates that the prevalence of Chlamydia pneumoniae infection is overall high and the infection is more prevalent in women than man. Co-infections are often associated with Chlamydia pneumoniae infection. The available diagnostic methods to detect the pathogen have not yet been accurately standardized, which leads to a wide interlaboratory discrepancy in test results, even when employing the same type of test.
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